Similar effects of amphetamine and methylphenidate on the performance of complex operant tasks in rats.
Methylphenidate and D-amphetamine are central nervous system stimulants that have been suggested to share certain behavioral and neurochemical effects. The current study was undertaken to determine whether methylphenidate and D-amphetamine have similar effects on the performance of a battery of complex operant tasks in rats. Thus, the effects of amphetamine (0.1-6.0 mg/kg, i.p.) and methylphenidate (1.12-18.0 mg/kg, i.p) on the performance of rats in three complex food-reinforced operant tasks were examined. The tasks (and the brain functions they are intended to model) included: (1) conditioned position responding (auditory/visual/position discrimination); (2) incremental repeated acquisition (learning); and (3) temporal response differentiation (time estimation). In addition, each of these tasks was paired with a progressive ratio task to assess drug effects on the rats' motivation to lever press for the food reinforcers used. Consistent with their effects in other behavioral paradigms, methylphenidate and D-amphetamine produced very similar patterns of disruption of the four tasks. Drug-induced changes in the endpoints of the progressive ratio task generally paralleled changes in the other three tasks, suggesting a major role for appetitive motivation in the effects of these agents. Several effects of these agents seen in the current study are consistent with their effects in children with attention-deficit-hyperactivity disorder. These data further validate the use of this battery of operant tasks for the characterization of pharmacological agents, and suggest that findings using these tasks may be predictive of what is seen in humans.